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1. The Main Theorem.
Preliminaries. Let 7 be a group-in practice the fundamental
group-and let G be a 7-group, i.e., a group with 7-action 4: 7->aut G. If G C7 we always take 4(x) g= xgx'-.
By F2G we mean (compare [3] ) the normal 7-subgroup of G generated by all elements of the form (4(x)g) g-', where x E 7 and g E G. Inductively we define F G = F2(rn -G). A 77-group G is called nilpotent if for some r one has FrG=O; it is called (77)-perfect if F2G= G. A 7-subgroup generated by a collection of 7-perfect subgroups is itself 7-perfect. Therefore one can define for every G a functorial subgroup FG to be the 7-subgroup generated by all 7-perfect subgroup of G. Thus FG is the maximal (largest) r-perfect subgroup of G.
In what follows X denotes a connected locally finite space, i.e., one with finitely many cells in each dimension. The fundamental group 7 = 771X acts naturally on 77 X and on the homology of any covering space X of X. Thus F7T1X and FHA (X) are functors on spaces which yield certain perfect 7-groups. Let Xr denote the cover of X which corresponds to the subgroup F771X. Our main result reads: THEOREM 
A connected locally finite space is prenilpotent if and only if
(1) 7T,X/F7,X is nilpotent, and (2) HiXr/rHiXr is nilpotent for all i >0.
In the proof of Theorem 1 we will need two algebraic results. PROPOSITION 1. Let R be a noetherian ring and v a finitely generated nilpotent group. Then the group ring R (v,) is also noetherian. where ZX is the free abelian space generated by X. For every s the space Z8X is a nilpotent space. The tower as a whole is a sort of "best nilpotent approximation" of X. Formally, one may say that (Z8X), is the pronilpotents completion of X in the sense of Artin-Mazur [1] . We will regard the tower (Z8X), as a prospace, i.e., an object in the category defined by Artin-Mazur. The reader is referred to [6] as well as to [2] , [7] for the basic facts about that category. In what follows, we will try to explicitly state every needed property of that category. The reason we have to get into that category of pro-object is that the principle property of the tower (Z,X), is most conveniently formulated in terms of proisomorphism. That property is Corollary 3.1 of [6] . For the ring of integers it reads as follows. Thus Theorem 3 guarantees that every space whatsoever can be mapped by a homology isomorphism to a tower of nilpotent space. Our proof will show that under the condition of Theorem 1 that tower can be replaced by a single nilpotent space which is "equivalent" to the whole tower.
We can conclude this introduction to the proof by two useful lemmas about pro-objects. LEMMA 1. Let (X8)8 be a tower of spaces. Assume that for each n, the tower of groups (7.X,), (n-fixed) is proisomorphic to some fixed group Tn. Then the tower { Xs } ) is weakly equivalent to some fixed space X; i.e., for every k the 
